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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The piezo-electric form driver characterized by selecting the thickness and the quality of the 
material of said glue line in the piezo-electric form driver with which the piezoelectric device was fixed 
to the substrate through the glue line so that the relation between the thickness of said glue line and 
Young's modulus may be realized with 2.0x10-8 <=a/b<=2.6xl0-8 when Young's modulus of a 
(micrometer) and said glue line is set to b (N/m2) for the thickness of said glue line. 
[Claim 2] The Young's modulus of said glue line is a piezo-electric form driver according to claim 1 
which is within the limits of 1x108 (N/m2) to 1x109 (N/m2). 

[Claim 3] The piezo-electric form driver according to claim 1 whose thickness of said glue line is below 
12 (micrometer). 

[Claim 4] The Young's modulus of said substrate is a piezo-electric form driver according to claim 1 to 
3 which is more than 1x1011 (N/m2). 

[Claim 5] The ink pressurized room which pressurizes the ink with which the ink nozzle which injects 
ink was opened for free passage and filled up, In the ink jet recording head possessing the piezoelectric 
device which it is arranged [ piezoelectric device ] in this a part of ink pressurized room, and it expands 
and contracts [ piezoelectric device ] by impression of an electrical-potential-difference pulse, and 
makes the volume of said ink pressurized room fluctuate The thickness and the quality of the material of 
a glue line which fix said piezoelectric device to a base The ink jet recording head characterized by 
selecting the thickness of said glue line so that the relation between the thickness of said glue line and 
Young's modulus may be realized with 2.0x10-8 <=a/b<=2.6xl0-8 in it, when Young's modulus of a 
(micrometer) and said glue line is set to b (N/m2). 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the piezo-electricity by which especially this invention is used for the recording 
head of an ink jet recording device about a piezo-electric form driver and an ink jet recording head — a 
variation rate — it is related with the glue line which fixes a component to a base. 
[0002] 

[Description of the Prior Art] In case a piezo-electric driver is conventionally fixed to a fixed substrate 
through a glue line in a piezoelectric device, about the glue line, examination has been made mainly in 
the amelioration on a method of construction, and the viewpoint of stress relaxation. For example, in 
JP,10-100421,A (the conventional example 1 is called below), the structure for easing the stress of a 
glue line is offered. When it carries out to ink jet heads, specifically, stress relaxation is planned by 
putting slitting into a glue line and the substrate member under it. Moreover, in JP,5-77431,A (it calls 
conventional example 2 below), in the laminating mold piezo-electricity dynamic body including an 
active region / inactive field, when the adhesion to a substrate performs only an inert segment, stress 
relaxation and a displacement property improvement are aimed at. 

[0003] As an example treating the physical-properties value of a glue line, JP,6-305155,A (the 
conventional example 3 is called below) is mentioned. This shows the thickness of a glue line, and the 
relation of Young's modulus, and is attaining stabilization of a property. However, it is not aimed at the 
glue line of an interface with a fixed substrate for the drop fuel injection equipment with which structure 
was limited in this case. 

[0004] Although it is that basic actuation for a piezoelectric device to polarize a piezo-electric form 
driver by electric field, and for telescopic motion to occur by this, and to become displacement ♦***, in 
order that the whole driver may move by this telescopic motion, to the glue line fixed to a substrate front 
face etc., stress commits this driver. In order to miss this stress and to make the drive of a driver easy, 
the lower one of the rigidity of a glue line is desirable. However, if rigidity is lowered too much, a glue 
line will also absorb a driver and the effectual amount of displacement will come to decrease. Therefore, 
although it is desirable to attain this optimization, this point is not taken into consideration but is usually 
aiming at increase of the amount of displacement with other means. 
[0005] 

[Problem(s) to be Solved by the Invention] So, in order to increase the amount of displacement, electric 
field are raised, namely, the approach of raising applied voltage is the simplest. However, it has the fault 
that power consumption increases in this case. Although there is also the approach of raising the electric 
field on efficiency by impressing an electrical potential difference to each class as a laminated structure, 
and increasing the number of laminatings in order to prevent this, increase of the number of laminatings 
has the problem of leading to the rise of a manufacturing cost, and increase of a component dimension. 
It is most desirable to attain optimization of displacement effectiveness from these points, without 
changing a basic configuration. 

[0006] This invention aims at offering the piezo-electric form driver and ink jet recording head for 
solving these troubles which it is, more specifically performed optimization of the amount of 
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displacement by improvement in the drive effectiveness of a piezo-electric form driver, and the glue line 
which fixes a piezo-electric form driver to a fixed substrate, and were excellent in displacement 
effectiveness. 
[0007] 

[Means for Solving the Problem] In order to solve said trouble, when Young's modulus of a 
(micrometer) and a glue line is set to b (N/m2) for the thickness of a glue line according to this 
invention in the piezo-electric form driver with which the piezoelectric device was fixed to the substrate 
through the glue line, the thickness and the quality of the material of a glue line are selected so that the 
relation between the thickness of a glue line and Young's modulus may be realized with 2.0x10-8 
<=a/b<=2. 6x10-8. Therefore, the piezo-electric form driver which was excellent in the displacement 
property can be offered. 

[0008] Moreover, as for the Young's modulus of a glue line, it is desirable that it is within the limits of 
1x108 (N/m2) to 1x109 (N/m2). Furthermore, it is desirable for the thickness of a glue line to be below 
12 (micrometer). The Young's modulus of a substrate has a still more desirable time of being more than 
1x1011 (N/m2). 

[0009] Moreover, the ink pressurized room which pressurizes the ink with which the ink nozzle which 
injects ink was opened for free passage and filled up as another invention, According to the ink jet 
recording head possessing the piezoelectric device which it is arranged [ piezoelectric device ] in this a 
part of ink pressurized room, and it expands and contracts [ piezoelectric device ] by impression of an 
electrical-potential-difference pulse, and makes the volume of an ink pressurized room fluctuate The 
thickness and the quality of the material of a glue line which fix a piezoelectric device to a base select 
the thickness of a glue line so that the relation between the thickness of said glue line and Young's 
modulus may be realized with 2.0x10-8 <=a/b<=2.6xl0-8 in it, when Young's modulus of a 
(micrometer) and a glue line is set to b (N/m2). Therefore, it is a low power and a detailed ink jet 
recording head can be obtained. 
[0010] 

[Embodiment of the Invention] When thickness of a glue line is set to a (micrometer) and Young's 
modulus is set to b (N/m2), the thickness and the quality of the material of a glue line are selected so 
that the relation between the thickness of a glue line and Young's modulus in 2.0x10-8 <=a/b<=2.6xl0-8 
may become. 
[0011] 

[Example] Drawin g,! is the property Fig. showing the glue line Young's modulus of a piezo-electric 
form driver and the relation of the amount of displacement concerning one example of this invention. As 
shown in this drawing, when the Young's modulus of a glue line was changed and the amount of 
displacement was measured, it became clear at the time of a certain Young's modulus that the amount of 
displacement takes the maximal value as a result of the experiment three kinds of every glue lines of 4 
(micrometer), 8 (micrometer), and 12 (micrometer) from which thickness differs. 
[0012] Drawing ^, is the property Fig. showing relation with the glue line Young's modulus from which 
the glue line thickness and the amount of displacement in this example serve as max. As shown in this 
drawing, it changes almost linearly, and if a certain thickness exceeds it, even if it will increase 
thickness, the value of the Young's modulus which takes the maximal value will not change it. When the 
relation of this straight-line field was investigated more in the detail, thickness of that glue line is set to 
a (micrometer) and Young's modulus is set to b (N/m2) in the glue line which fixes a piezo-electric form 
driver to a fixed substrate, the values of a/b are 2.0x10 to 8 or more, and 2.6x10 to 8 or less. 
[0013] Moreover, drawing 1 shows that the value of the Young's modulus which takes the maximal 
value has fallen within the range of 1x108 to 1x109 (N/m2). From drawin g 2 , even if it increases 
thickness more than this, it does not separate from this range. Conversely, although it may separate from 
this range if thickness is made thin, a thinner glue line is not implementation-like on a method of 
construction and a property. 

[0014] That the relational expression of above-mentioned a/b consists of drawing 2 is the case where the 
thickness of a glue line is 12 micrometers or less in general, although it will separate from the relational 
expression if this is exceeded, if thickness is increased more than this - max - a variation rate - the 
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amount itself decreases, and there is also a problem of fixed reinforcement, and it is not suitable. 
[0015] Since the property of the above glue line may have been related also to that of the property of the 
substrate which is the object to fix, the experiment investigated it. The result is shown in drawing 3 . the 
max at the time of this drawing fixing the thickness of a glue line to 8 (micrometer), and changing the 
Young's modulus of a glue line, and the Young's modulus of a substrate — a variation rate - the result of 
having measured the amount is shown. From now on, although there is no difference of a property not 
much above 1 .77x101 1 (N/m2), when substrate Young's modulus is lower than this, it will turn out that 
a property deteriorates extremely, therefore — although the big difference in the property will be lost 
from now on if the Young's modulus of a substrate is more than 1x101 1 (N/m2) in general, if lower than 
this — extremely — max — a variation rate — it turns out that an amount falls off. As for the Young's 
modulus of the above point to a substrate, it is desirable to be referred to as 1x101 1 (N/m2). 
[0016] Next, since it becomes possible [ this invention ] to offer a low power and the piezo-electric form 
driver of high accumulation, application to an ink jet recording head is suitable. Below, the example at 
the time of applying this invention to the ink jet recording head which has structure like drawing 4 is 
shown. Here, the thickness of each 14 piezoelectric device 13 in the active region by which the 
laminating was carried out through the glue line 12 on the fixed substrate 1 1 is 35 (micrometer). 
Moreover, an inert segment is formed in the upper and lower sides of the activity section which consists 
of this 14 piezoelectric device, and the whole thickness has become 675 (micrometer). The die length of 
the activity section is become to 2000 (micrometer), and width of face has become 100 (micrometer). 
The die length of an inert segment is 300 (micrometer). An internal electrode 14 is thickness 5 
(micrometer). 13 isdpiezoelectric-device 33 variation rate, in the piezoelectric constant, 6.03x1010 
(m/V) and a consistency are become to 8000 (kg/m3), and the Poisson's ratio has become 0.36. 
Moreover, 1.77x101 1 (N/m2) and a consistency are become to 5700 (kg/m3), and, as for the fixed 
substrate 1 1 which fixes this, the Poisson's ratio has become [ Young's modulus ] 0.3. The thickness a of 
a glue line and Young's modulus b were changed with such a configuration, and the result of having 
asked for the relational expression (a/b) which investigated the amount of displacement on the front face 
of a piezoelectric device and which was mentioned above was summarized in the following table. It 
turns out that it is within limits which thickness says that the values of a/b are 2.0x10 to 8 or more, and 
2.6x10 to 8 or less in the range below 12 (micrometer) as shown in this table, moreover, the max at the 
time of setting thickness of a glue line to 8 (micrometer), and changing the Young's modulus of a glue 
line, and the Young's modulus of a substrate - a variation rate — when an amount is measured, as 
drawin g_3 shows, although there is no difference in a property above 1.77x101 1 (N/m2), when the 
Young's modulus of a substrate is lower than this, it turns out that a property deteriorates extremely. 



[0017] 
Table 1] 






a/b 


4 


2.00E+O8 


2.00E-O8 


6 


2.516+08 


2.3SE-08 


8 


3.16E+08 


233E-08 


10 


3.98E+08 


2.51 E-08 


12 


5.01 E+08 


2.40E-08 



[0018] In addition, this invention is not limited to the above-mentioned example, and if it is the 
publication in a patent claim, neither deformation of a variety nor a replaceable thing can be 
overemphasized. 
[0019] 

[Effect of the Invention] As explained above, when Young's modulus of a (micrometer) and a glue line 
is set to b (N/m2) for the thickness of a glue line according to this invention in the piezo-electric form 
driver with which the piezoelectric device was fixed to the substrate through the glue line, the thickness 
and the quality of the material of a glue line are selected so that the relation between the thickness of a 
glue line and Young's modulus may be realized with 2.0x10-8 <=a/b<=2.6xl0-8. Therefore, the piezo- 
electric form driver which was excellent in the displacement property can be offered. 
[0020] Moreover, as for the Young's modulus of a glue line, it is desirable that it is within the limits of 
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1x108 (N/m2) to 1x109 (N/m2). Furthermore, it is desirable for the thickness of a glue line to be below 
12 (micrometer). The Young's modulus of a substrate has a still more desirable time of being more than 
1x1011 (N/m2). 

[0021] Moreover, the ink pressurized room which pressurizes the ink with which the ink nozzle which 
injects ink was opened for free passage and filled up as another invention, According to the ink jet 
recording head possessing the piezoelectric device which it is arranged [ piezoelectric device ] in this a 
part of ink pressurized room, and it expands and contracts [ piezoelectric device ] by impression of an 
electrical-potential-difference pulse, and makes the volume of an ink pressurized room fluctuate The 
thickness and the quality of the material of a glue line which fix a piezoelectric device to a base select 
the thickness of a glue line so that the relation between the thickness of said glue line and Young's 
modulus may be realized with 2.0x10-8 <=a/b<=2.6xl0-8 in it, when Young's modulus of a 
(micrometer) and a glue line is set to b (N/m2). Therefore, it is a low power and a detailed ink jet 
recording head can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the property Fig. showing the glue line Young's modulus of a piezo-electric form 

driver and the relation of the amount of displacement concerning one example of this invention. 

[Drawing 2] It is the property Fig. showing relation with the glue line Young's modulus from which the 

glue line thickness and the amount of displacement in this example serve as max. 

[Drawing 3] It is the property Fig. showing the glue line Young's modulus according to substrate 

Young's modulus in this example, and the relation of the amount of displacement. 

[Drawin g 4] It is the sectional view showing the structure of the ink jet recording head which applied 

this invention. 

[Description of Notations] 

11: A fixed substrate, 12:glue line, 13:piezoelectric device, 14 : internal electrode. 
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